to dryness. The total residue is stirred with 5-10 ml. N-sodium hydroxide to form a solution of barbiturate, the insoluble impurities filtered off, and the filtrate just acidified to litmus paper with concentrated hydrochloric acid. If much fat were present in the ether residue, the alkaline solution is put in the refrigerator, and when cold most of the fat adheres to the sides. The solution is then filtered again when the remainder of the fat adheres to the filter paper. If much barbituric acid is present, a white precipitate appears on acidifying, but faint precipitates often occur with normal extracts. This mixture is extracted with ether as before, the extracts being filtered into a tube containing about 1-2 g. anhydrous sodium sulphate. After mixing well and allowing the sulphate to settle, the dried ether is filtered, together with ether washings of the sulphate, into a tube containing about 0.5 g. activated charcoal. After mixing well and allowing the charcoal to settle, the ether is filtered through a funnel containing a layer of charcoal about 1 cm. deep supported on a cotton-wool wad. If a good yield of cobalt-reacting crystals or gum is obtained from gastric contents a further purification as described below can be carried out, and the barbituric acid present in the sample estimated roughly as 3/2 x weight of the final yield.
Similar extraction rates were obtained with urine samples, but the amount of the barbituric acid excreted in the urine and the rate of the excretion varies considerably with the different compounds, and presumably with the patient's kidney function as well. We have found that the ether residues (without the further purification) could roughly be arranged into three groups as a guide to the quantity of the drug consumed.
(1) Urine collected for about nine hours after a single dose of a barbiturate drug of 1 -3 grains (approximately 100-200 mg.) gave either a negative result or occasionally a weak positive as above. The cobalt test was performed on the whole of the ether residue, which was usually about 10 mg. in weight and obviously impure. Occasionally larger crystalline residues were obtained, but portions gave negative results and so the test was repeated on the whole.
(2) Doses of barbiturate of 5-10 grains (approximately 300-600 mg.) resulted in residues, sometimes showing characteristic crystal formation, which gave a deep permanent violet colour with the cobalt test.
(3) Doses of 15 grains (approximately 1,000 mg.) and upwards gave yields of 50-100 mg. or more, usually showing the characteristic crystal formation of the particular compound after evaporation of the ether (Turfitt, 1948) . Portions of such residues gave positive cobalt reactions. We have so far obtained results such as these on all the four patients admitted during the past eight months in coma, later shown to have taken large quantities of a barbiturate drug. In these cases the urine was collected from the time of admission. In one case this was 36 hours after the onset of coma, and 500 ml. urine, collected by an indwelling catheter during 12 hours with intravenous fluid therapy, yielded 80 mg. barbitone.
Selenious Acid Test.-It was found that the selenious acid reaction (Turfitt, 1948) gave positive results with the ether available in this laboratory, similarly the salicyl aldehyde reaction (Smith, 1934b) gave positive results with absolute alcohol: consequently this test could not be used.
Identification of the Extracted Barbituric Acid
When sufficiently large residues are obtained further identification of the barbituric acid derivative is carried out as follows.
(1) The residue is further purified by extraction with N ammonium hydroxide, filtering, acidifying the filtrate, extracting with ether and continuing as before with sodium sulphate and charcoal. With amounts of 100 mg. (approximately gr. 1+) or more of a barbituric acid in 100 ml. gastric juice, the yield of crystals after this purification was 60-70%.
(2) The melting point of resulting crystals is determined. This enabled the substance to be tentatively assigned to one of four groups shown in Table I . (Turfitt, 1948) ; (ii) p-dimethylaminobenzaldehyde reaction (Turfitt, 1948) ; (iii) formalin reaction (Smith, 1934b) .
It was found necessary to set up a full series of control tests with pure samples of the barbituric acids whenever these reactions were tried, as the shades of the colours seemed to vary with the rate and duration of heating. The formalin reaction For the test about 1 mg. of crystals are heated with 0.5 ml. formalin and 4 ml. concentrated sulphuric acid in a boiling-water bath for one minute. The crystalline forms of the barbituric acids are also described by Turfitt, and these provide additional evidence of identity.
(4) Final evidence of identity can be obtained by preparing a pure crystalline sample by crystallization from -absolute alcohol or micro-sublimation. The melting point and mixed melting point (with known pure crystals) are then determined.
The barbituric acids extracted can usually be identified by the preliminary melting points and the colour reactions before proceeding to this final test.
Medicinal Tablets or Capsules A tablet ground up or the powder from a capsule is stirred with a few millilitres of dilute hydrochloric acid and the mixture, after checking it to be acid to litmus, is extracted with an equal volume of ether. A portion of the filtered extract is tested by the cobalt test for the presence of a barbituric compound.
If a barbiturate is present, a pure sample is obtained by stirring the powder from a few tablets or capsules with a few millilitres of dilute hydrochloric acid, making certain that the mixture is acid, and extracting with ether. The extract is filtered, evaporated to dryness, and the residue treated as described above.
Specificity of the Cobalt Test
Parri (1924) described this reaction using cobalt and ammonia solution. We have used Koppanyi's method with iso-propylamine as it gives a more distinctive violet colour which does not disappear with excess iso-propylamine; excess ammonia removes the violet colour. Lapiere (1947) found that certain sulphonamides react with Parri's test. We found that sulphathiazole gave the characteristic violet colour, but not so deeply as the barbiturates, whilst sulphanilamide, sulphapyridine, and sulphadiazine gave a pale pinkish-violet colour. But sulphonamides are soluble in acid solutions, and insoluble or only slightly soluble in ether, so that the extraction methods described above do not remove sulphonamides from the test material in sufficient quantity to give positive cobalt reactions. This has been checked by extracting 100 ml. gastric juice containing 5 g. sulphathiazole, and medicinal tablets containing 0.5-g. amounts of these four sulphonamides with negative results. Urine containing both free and acetylated sulphonamide also gave negative results; the acetylated compound is hydrolysed to the free compound by the preliminary heating in acid solution. Summary A method of detecting barbituric acid derivatives in gastric contents, urine, and medicinal preparations is described. The method has been kept as simple and as rapid as possible while retaining sufficient sensitivity to enable it to be used in confirming the diagnosis in cases of coma with suspected barbiturate poisoning.
A scheme is presented for obtaining rough estimates of the amounts of barbiturate drug consumed. Therapeutic doses (up to 3 gr. or 200 mg.) by mouth gave negative or very weak positive results on urine analysis; doses of 5-10 gr. (approximately 300-600 mg.) gave consistent positive results; higher dosage gave good yields allowing identification of the particular compound. The method detects gr. X or 15 mg. barbiturate in 100 ml. of urine or gastric contents, and with the presence of more than Ij gr. or 100 mg. per 100 ml. the yield after further purification was 60-70%.
The identification of ten barbituric acid compounds in common use is described.
